A 45 year-old man, who had undergone kidney transplantation 7 years prior, was admitted to hospital after a motorcycle accident. The patient was conscious, hemodynamically stable,and had suffered open tibia and femur fractures, as well as closed pubic arm fractures. He had gross hematuria and radiologic study revealed a 3.5 cm length laceration on the transplanted kidney. His renal functions and hematuria recovered after intensive care. He required 2 surgeries for the open fractures but his general condition worsened after the surgical interventions. Acinetobacter, Candida albicans and pseudomonas aeruginosa were determined by blood cultures. Immunosupressive drugs (cyclosporine, prednisolone and azathioprine) were stopped. Despite intensive care, the patient died of sepsis 17 days post trauma. Open fractures of long bones provide a higher risk of sepsis in transplant patients than closed fractures.
Introduction
The numbers of solid organ transplantations are increasing, and many recipients are able to return to their previous active lifestyle after transplantation [1] . Trauma, the oldest disease of the world, is still an important cause of public morbidity and mortality. Trauma to a transplanted organ is rare, but clinicians will increasingly confront this scenario with the rise in transplantations. The most frequently transplanted solid organs are the kidney and the liver. The liver is transplanted orthotopically and chest cage plays a protective role over the transplanted liver. However, the kidney is generally transplanted heterotopically into the inguinal region, which is more vulnerable than its retroperitoneal origins. Herein, we reported a patient with trauma to a transplanted kidney with concomitant bone fractures.
Case Report
A 45 year-old man was admitted to a different hospital after a motorcycle accident. He had a history of renal transplantation 2 years prior and was referred to our center because of our existing transplant program. He was conscious and complaining of leg and lower abdominal pain. His arterial blood pressure was 160/90 mmHg and his pulse rate was 104/minute. He had open right tibial and left femoral supracondylar fractures and, closed pubic arm fractures. He complained of hematuria and was experiencing pain in the lower abdomen and pelvis. Emergency laboratory studies including hemoglobin (9.2 g/dl), white blood cell count (6600/ ml), blood urea nitrogen (30 mg/dl) and creatinine (2.26 mg/dl), all of which were acceptable for a renal transplanted patient. Arterial blood gas analysis was normal. On plain abdominal X-ray, there was neither free air nor any other signs indicating abdominal injury. Chest X-rays demonstrated no finding of hemo-or pneumothorax. Ultrasound, Doppler ultrasound, and computed tomography revealed a 3.5 cm length upper pole laceration on the transplanted kidney ( Figure 1 ). Cystography demonstrated a large hematoma in the bladder, which was irrigated at intervals. His creatinine level was ranged between 2.0mg/dl and 2.5mg/dl prior to the trauma and his transplanted kidney function was considered stable at the time of trauma. He was maintaining on oral cyclosporine, prednisolone, and azathioprine. Immunosupressive medications were not administrated for 3 days after the trauma and were later reinitiated. The patient required two surgeries for the open fractures, which occurred on days 12 and 14 post trauma. After the surgical interventions, the patient's general condition worsened and septic complications, such as pulmonary insufficiency, fever, upper gastrointestinal bleeding, and thrombocytopenia developed. Acinetobacter, Candida albicans and pseudomonas aeruginosa were determined in his blood cultures. Immunosupressive drugs were ceased. His renal function was adequate until his final days prior to death. The patient died of sepsis 17 days post trauma despite intensive care efforts.
Discussion
Trauma to a transplanted kidney can occur in unexpected ways. Iatrogenic trauma to kidneys during pelvic surgery (inguinal hernia repair or caesarean section) has been described [2] [3] [4] . Interestingly, renal graft loss has been reported from a seatbelt compression after a motor vehicle accident, and kidney transplant patients have been instructed to wear both shoulder and lap belts [5] [6] . Pathogenesis of blunt trauma to a transplanted kidney differs from that of a native kidney. The transplanted kidney lies in the inguinal region and is fixed into position by a thick fibrotic capsule. Therefore, renal vascular damage (pedicle injury) is less likely and most injuries are direct to renal parenchyma or to urinary bladder, which is similar to our current case [6, 7] .
A contrast-enhanced computed tomography scan can be the best radiological method for a stable traumatized kidney transplant recipient [6] . The increased risk for contrast nephrotoxicity can be decreased with adequate hydration. Cystograms are indicated to evaluate urethra and bladder, especially with associated pelvic fractures or hematuria. Doppler ultrasound, radionucleotide scans and interventional radiology can be helpful as well. We performed computed tomography, Doppler ultrasound and cystogram, and diagnosed renal parenchyma laceration and hematoma in the urinary bladder.
A non-expanding hematoma or a minor parenchymal injury like our case should be managed non-operatively with adequate hydration [6] . Severely traumatized parenchyma can cause significant blood loss due to existing hypertension and repair of the parenchyma or even packing can require. Vascular repair is usually difficult due to short pedicles, scarring and fibrous capsule over the transplanted kidney. Therefore, isolated vascular injuries have usually poor prognosis. During any repair, transplanted ureter needs to be identified and protected. Keeping the bladder decompressed with a urethral catheter is important to reduce back pressure on the kidney [4, 8] .
Immunosupressive treatment should be balanced according to condition of the patient; it should be stopped in the event of trauma, as unstable patients or at risk of severe infection, as performed in our case. We favor the administration of drugs through nasogastric tube when oral administration is difficult due to trauma or surgery. If the parenteral route is preferred, equivalent parenteral doses should be calculated, which are 30% for cyclosporine, and 80% for methylprednisolone. Oral and intravenous doses of azathioprine and prednisolone are equivalent. Tacrolimus should be given with caution due to dose-related nephrotoxicity [9] . Some suggests supplemental steroids due to increased stress and the addition 100 mg intravenously of hydrocortisone every 8 h followed by a taper, but we did not administrate for the risk of increased infection. Despite cessation of immunosupressive therapy and no extra steroids, our patient died of bacterial and fungal sepsis. It is necessary to know transplanted patients' baseline renal function, but most recipients have a baseline creatinine of l-2 mg/ dl [6] . Following trauma, transplant organ biopsies can be obtained for unexplained organ dysfunction. Our patient's renal function was sufficient up until final days of the patient's life; however, we did not perform renal biopsy.
Prior to kidney transplantation, all patients with renal failure suffer from some degree of renal osteodystrophy. Following transplantation, use of chronic immunosuppression continues to cause osteoporosis [10] [11] . Therefore, spontaneous fractures or tend to easy fracture are expected following all solid organ transplantations [11] [12] [13] [14] . In a previous report, that included 12 solid organ transplanted patients with exposure to major trauma, all (100%) had suffered severe skeletal fractures [8] . Despite potential ongoing metabolic bone disease, healing of traumatic closed skeletal fractures in transplanted patients were reported uneventful [8, 15] . However, open fractures had a higher risk of sepsis in transplant patients.
